Identification of chemicals to inhibit the kinase activity of leucine-rich repeat kinase 2 (LRRK2), a Parkinson's disease-associated protein.
Parkinson's disease (PD) is a late-onset neurodegenerative disease which occurs at more than 1% in populations aging 65-years and over. Recently, leucine-rich repeat kinase 2 (LRRK2) has been identified as a causative gene for autosomal dominantly inherited familial PD cases. LRRK2 G2019S which is a prevalent mutant found in familial PD patients with LRRK2 mutations, exhibited kinase activity stronger than that of the wild type, suggesting the LRRK2 kinase inhibitor as a potential PD therapeutics. To develop such therapeutics, we initially screened a small chemical library and selected compound 1, whose IC(50) is about 13.2 μM. To develop better inhibitors, we tested five of the compound 1 derivatives and found a slightly better inhibitor, compound 4, whose IC(50) is 4.1 μM. The cell-based assay showed that these two chemicals inhibited oxidative stress-induced neurotoxicity caused by over-expression of a PD-specific LRRK2 mutant, G2019S. In addition, the structural analysis of compound 4 suggested hydrogen bond interactions between compound 4 and Ala 1950 residue in the backbone of the ATP binding pocket of LRRK2 kinas domain. Therefore, compound 4 may be a promising lead compound to further develop a PD therapeutics based on LRRK2 kinase inhibition.